
lember of the family had measles. Three weeks ago the samesymptoms developed and continued for several days, with all
ic symptoms of measles save the eruption. After the fourth
ay the measles eruption appeared and was well marked andtypical.
Db- W. C. Williams, Chicago—I labored under a misap-prehension when I prepared my paper, and consequently wrote

so long a paper that it was necessary to omit many portionsin the reading. This accounts for certain omissions to whichreference has been made. There can be no question that theinfection gains entrance through the mucous mmbranes justas m diphtheria. Some of the German investigators claim to
have discovered the germ in the blood itself, and on the valvesof the heart where there had been an endocarditis, but the
evidence presented is not conclusive to my mind. I had an

interesting series of four cases of eruption to report, in three
of which the eruption closely resembled the rash of scarlatina.However, other children did not contract the disease. Along
with this rash there were not the usual symptoms of scarla-
ma. All of these cases happened to be followed by an acute

general adenitis, indicating that it was a sequence to what-

.

«'er infection attacked the skin. With regard to treatment,
can only repeat what I said before, i. e., a bronchitis or an

enteritis or other manifestation should be treated just as if
there were no grip element. I would suggest the use of anti-
septic douches to the mucous membranes, although admitting
that the trial of this measure-has not given encouraging re-
sults.

THE TREATMENT OF SCARLET FEVER, ITS
COMPLICATIONS AND SEQUEL\l=AE\.

H. M. McCLANAHAN, A.M., M.D.
Professor of Diseases of Children, College of Medicine, University

of Nebraska: Physician to Child's Saving Institution
and Methodist Hospital.

OMAHA.

It is difficult to discuss intelligibly the treatment of a
disease having such wide variations in its clinical mani-
festations. In speaking of the cases, I shall use the
designations: malignant, mild, severe and septic. Malig-nant cases are those overwhelmed by the poison and
terminating fatally in one or two days. I shall saynothing of the treatment of this class. Mild cases are
those presenting the characteristic symptoms without
complications, the fever subsiding in from five to seven
days. Severe cases are those having high temperature,profuse rash, often nervous symptoms, erythematous
sore throat, but without membranous exudate. Septiccases are those presenting the symptoms of scarlet fever
and, in addition, membranous exudate on the tonsils
and other portions of the throat. These cases may or
may not be severe at the inception. This is the class
of cases in which we have the streptococci infection.
These clinical divisions are simply made to indicate the
kind of treatment more clearly. The subjects of quar-antine, the isolation of the patient, the preparation of
the room and the care necessary on the part of the
attendants, while important, will not be considered intnis paper. Certain general principles of treatment
aPPly equally to all cases, and to these I shall first call
your attention.

DIET.
To my mind the diet is exceedingly important and

not rightly appreciated. For some years I have adoptedthe rule of keeping all patients on a liquid diet for notlcss than four weeks, the object being the prevention of
yenal complications. According to my observations,"lis sequela usually follows the mild cases. During the
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last year I have seen five cases of nephritis following
the mild forms of scarlet fever. These cases were not
under my care during the acute attack. On the other
hand, I have not observed this in any case where the
principles of treatment indicated were faithfully carried
out. By a liquid diet I mean milk, properly modified
to suit the age of the patient. Many cases can be con-
tinued on this simple diet. In others we may vary
it by the use of thin broths and fruit juices. In young
children it is possible to modify the milk to suit almost
every case. I have seen but two exceptions; for these
whey was substituted with satisfactory results. In all
cases the patients should have an abundance of water.
In order to encourage the taking of food I recommend
the use of carbonated waters, weak lemonade, orangeade,
etc. I wish to emphasize the point that this diet is to be
continued the full four weeks and not the first or
second week, as it usually recommended. The continu-
ance of the liquid diet during the period of conva-
lescence is, to my judgment, the key to the situation.

REST IN BED.
The second general principle of treatment is to re-

quire that the patient be kept in bed during the entire
course of the disease. I am aware that this is exceed-
ingly difficult in mild cases, but, in my judgment, these
are just the cases requiring this extreme care. The
patient out of bed by the end of the first week and
having the freedom of the house is more likely to be
exposed to changes of temperature, to draughts of air,
etc. ; the influence of this exposure on the cutaneous
capillary circulation adds to the work required of the
kidney, and increases the danger from this source. In
the severe cases it is not difficult to keep the child in
bed, and I have a conviction that this is one reason why
fewer cases of nephritis follow this severe form of
scarlet fever.

LOCAL AND OTHER MEASURES.
In the mild cases, diet and rest in bed constitute the

most important part of treatment. A spray or gargleof some mild antiseptic should always be used. Dobelfs
solution, properly diluted, or Seder's tablets, dissolved
in water, usually meet the indication.

I have very little confidence in any local treatment
preventing otitis media. In my observation this com-
plication occurs as frequently in mild as in severe cases.
The bowels should be moved freely at the beginning of
the attack and as soon as vomiting has ceased some mild
aperient should be given. The bowels should move

regularly during the entire course of the disease. The
initial vomiting seldom requires special treatment. In
cases where this is an early symptom, all food should
be withdrawn for twelve to twenty-four hours. A simplefever mixture of liq. ammon. acet., properly diluted,
may be given for the first few days.

ANTIPYRESIS.
Severe cases require more active treatment. When the

fever is 104 it should be controlled. I have no doubt
that the nervous manifestations are due to high tempera-
ture, as well as to the infection. Among antipyretic
remedies, hydrotherapy ranks first. It is not only gen-
erally most efficient but, more important, it is the safest.
However, in private practice the prejudice of the laity
frequently prevents its proper application. Sponging
with cool water is sometimes sufficient. More efficient,
however, is the application of a towel dipped out of
warm water about the body of the child, then, over this,
is applied several thicknesses of a towel, wet with cold
water. Should these means prove inefficient, I next em-
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ploy the cooled bath. An ordinary wash boiler, half
full of warm water, is placed beside the bed. Over this
a sheet is thrown. The child is immersed, the sheet pre-
venting any undue shock and lessening the fear of the
child. Gentle friction of the body is now employed,
then an attendant adds a quart of cold water and re-
moves a quart of the warm water. This process is con-
tinued until the temperature of the water is reduced
from 100 to 70, in the course of a few moments. The
child may remain in this bath from eight to fifteen
minutes. The body is then wiped dry and the child
placed in bed. Among antipyretics, Í prefer sodium
salicylate ; two or three grains may be given every hour.
This will usually moisten the skin and lower the tem-
perature.

SEDATION.

In some cases extreme restlessness, especially during
the first two or three days, require attention. I think it
wiser to relieve this symptom than to permit the child
to waste its energy by tossing about. To meet this
indication I prefer chloral hydrate; two grains every
two hours for four or five doses will usually insure quiet
sleep. If the heart's action is rapid or weak this remedy
may be guarded by the addition of digitalis, one to three
drops of the fluid extract being given with each dose of
the chloral. If, in addition to the restlessness, there
are nervous symptoms, as rolling of the head, oscillation
of the eyeball, indicating a disturbance of the high
nerve centers, applications of the cold compress to the
head are indicated. If the ice cap is not accessible, I use
the ice poultice. This is made by spreading dry flaxseed
meal over a piece of cloth large enough to cover the
head, then distributing over this cracked ice and cover-
ing all with a piece of gauze.

TREATMENT OF THE THROAT.

In the septic cases there is a membranous inflamma-
tion of the throat and nasopharynx, with increased
action of the muciparous glands. These mucous mem-
branes present a large absorbent surface richly supplied
with lymphatics, and in these cases we have enlargements
of the surface of the gland, continued fever and a gen-
eral infection. In these cases treatment of the throat
and the nasopharynx is extremely important. In my
experience there is no treatment so efficacious as irriga-
tion of these parts with a warm salt solution. This is
to be accomplished by means of the fountain syringe.
It is usually better to wrap the childjn a sheet so that
it will be completely under the control of the attendant.
I personally supervise this treatment, at least for the
first time. The mouth and throat are first to be irri-
gated; when irrigating through the nose the mouth
must be kept open. It is my opinion that fluid is not
driven in the eustachian tube unless the patient attemptsto swallow during the treatment. If the jaws are keptseparate deglutition can not take place. The amount of
purulent material that is washed away in some of these
cases in a single treatment is remarkable. These treat-
ments are to be repeated according to the exigencies of
the case; two or three in twenty-four hours, for two or
three days, are usually sufficient. I have seen the tem-
perature drop two or three degrees after this treatment.
In ca«es where the discharge from the throat and nose
is fetid, the use of permanganate of potassium, five
grains to the pint, is of benefit.

In the septic cases, stimulants are always indicated
and should be given frequently and at regular intervals.
The condition of the heart should be our guide in the
use of strychnin or other cardiac stimulants.

CARE OF THE SKIN.
The skin should be carefully treated in all cases. The

use of oily applications is of benefit in hastening des- 1
quamation and in preventing the infection of the room.
In some cases itching is a symptom so annoying as to
require attention. For the relief of this symptom my
patients have received the greatest benefit from a 1 per
cent, solution of carbolic acid. If this fails then the lead j
water solution liq. plumbi acet., 1 gram to the pint, may
be employed. When the fever has subsided the patients j
should receive a daily bath with soap and water in order
to remove the dead epithelium. This treatment is to
be continued until desquamation is complete.

-

GLANDULAR INVOLVEMENT.

Inflammation of the cervical glands occurs in all sepi it-
cases. There is little to be gained by treatment except ]
to add to the comfort of the patient. I am in the habit
of using the belladonna salve and sometimes over this
the ice poultice. Suppuration of these glands occasion-
ally takes place and adds greatly to the gravity of the
case. Treatment is surgical. Cellulitis is a serious but '

rare complication. I have met with but two cases. It
is usual to make several incisions in order to promote
drainage.

JOINT AN!) HEART COMPLICATIONS.
Scarlatinal arthritis is usually manifested in older

children and young adults. In my experience the wrist I
and elbow joints have usually been involved. I have j
seen two cases of suppurating arthritis, one of them ter-
minating fatally as a result of the general infection.
The affected joints are usually very painful. The treat-
ment I have found-most satisfactory is the application
to the joint of a salve composed as follows, sodium sali- :
cylate 1 dram, lanolin 4 drains, simple ointment 4 drams.
This is thoroughly applied to the joint; which is covered i
by a layer of cotton batting, held in place by a roller '.
bandage.

The heart should be carefully watched in all cases of
scarlet fever. The possibility of inflammatory lesions, »

both endocardial and pericardial, should be recognized.
I have recently lost a case from heart failure at the end
of the second week. A rapid pulse, after the subsidence
of the fever, or a weak second sound, should place us
on our guard.

AURAL PROPHYLAXIS.
The treatment of otitis media is more important than

many seem to think. Involvement of the middle ear is
due to extension of inflammation along the eustachian
tube. It is usually purulent, and when so the pus finds an
exit through the external meatus, because of rupture of
the membrana tympanum. The symptoms of the middle
ear trouble are often vague. If old enough the child
may complain of pain or it will be noticed to pull at. the
ear. Sometimes, however, the first evidence of ear
trouble will be the appearance of pus in the external
canal. The operation of paracentesis, while theoretic-
ally correct, is seldom employed in private practice.A careful examination of the ear should be made in
all cases of scarlet fever. When the membrane has been
punctured or when it has ruptured, prompt treatment
should be instituted. I have for a number of years
adopted the following plan of treatment. The attend-
ant is provided with two medicine droppers, a warm
boracic acid solution is prepared, the child is placed on
its side with the affected ear uppermost. The dropperis filled with the solution which is gently instilled into
the ear. The attendant takes the second dropper and,
by compressing the bulb, withdraws the fluid from the
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ear. This is repeated frequently and until the canal
is free from pus. Then the ear is filled with a 50 percent, solution of peroxid of hydrogen to which a littlebicarbonate of soda has been added. This is againwashed out by the boracic acid solution, and the canalgently dried with absorbent cotton. This treatment
is repeated from two to four hours and continued fromday to day until the discharge ceases. Involvementoí the mastoid cells has not been frequent in my casesof scarlet fever. When it does occur, prompt incisionwith drainage is indicated.

Scarlatinal nephritis is the most important sequelaoí scarlet fever. In all cases frequent examination ofthe urine should be made. We can usually have warn-
ing of impending danger. The earliest symptoms ofthe nephritis arc swelling beneath the eyes or on thedorsuni of the foot, with a lessened quantity of urine,the treatment of this sequela in the early stage and its
prompt recognition are important. The importantpoints of treatment are rest in bed, a liquid diet andthe avoidance of stimulating diuretics and the increas-mg of the function of the skin and bowels.In cases seen early, these principles of treatment are
usually sufficient.

DISCUSSION.
Dr. R. tj. Gilbert, Louisville, Ky.—This is certainly a veryimportant subject, for the successful management of scarlet

^vpr is a great desideratum. It is well known that manythese cases are not brought to a successful issue. I agree"'!" most of the statements made in the paper. One treat-
""'iH nut, referred to was popularized some time ago and ad-vocated by the lute Dr. .1. Lewis Smith, the idea being that
scarlet fever tended directly Inward death from the onset, and
hat. therefore, from flu- first the treatment should be sup-Porting. He often began the treatment by giving the ammonio-

.

ate 0I iron. It has been my own custom to Use this remedyn these cases regardless of what other conditions might arise.
.

Relieve many cases are benefited by it. and that flic method
js superior to the plan of waiting until the patient has alreadyhecome anemic. Mild diuretics are also indicated, though,°t course, .we should employ no highly stimulating diuretic,
t'id carbonated waters should be given in abundance, and bysuch free elimination we should seek to minimize tin- dangernephritis. 1 am not thoroughly in accord with the use of

so many baths, it is difficult to carry out in private practice,a»d in a few instances in which I have insisted on such baths
and the patients have died I have been accused of contributingi" their death. A great deal can be done toward the success-•iil management of scarlet fever by inunctions, and I know
° nothing better than lard, which is cheap ami always at hand,

may possibly be made a little more efficacious by the addi-
tion of carbolic acid, although it is chiefly of use in controlling*ne itching. I have often seen cases of scarlet fever at the
Gginninjr 0f tne desquamation in which the temperature of
he patient was reduced two degrees by a thorough inunction.
n'y two years ago I was asked to take charge of a case that

lad been under the care of an intelligent homeopathic prac-itioner of my city. His medicines had exerted no controllingjmeet on the fever, and as exfoliation had already begun and
ne chief symptoms were the high temperature and the in-
ense itching, I recommended a general inunction with laid.

ter waiting thirty-five minutes we found that the boy >

0 comfortab!e that he was dozing, though sufficiently awake
to say to me: "Doctor, please do that again, it makes me
eel so good." I do not think there is any need for any heroic

treatment of the temperature unless the maximum daily tem-
perature exceeds 102 P. When it does go beyond this point

make use of sodium salicylate made from the natural source.
Du. G-. A. Hermann, Hamilton, 0.—I wish to refer to a

case in which a boy was doing so well that I discharged him
as cured. I was greatly surprised in a few days when the
•ather told me the child was dead. On inquiry I found that
the boy had passed very little urine for the last twenty-four

hours. Death had evidently resulted from nephritis. In an-

other case in which I neglected the kidneys I had much
trouble with the child for two years, trying to restore the
general health. Since these experiences I have been most care-
ful to attend to the functional activity of the kidneys.

Dr. J. H. Hanna, Covington, Tenn.—I recall the case of a

child of about C years of age, who fell and'bent her arm. I put
it in a splint and kept it there for four weeks, after which the
arm was straight and apparently in excellent condition.
About four weeks later the child fell again and bent the same
arm in an opposite direction. The arm could then be
straightened just as one would a green stick. It was kept in a

splint for three or four weeks. Once more the child fell with
the splint, and succeeded this time in bending the arm in the
opposite direction again. It seemed to me that In that case
there was a deficiency of lime which caused this bending of the
bone. There had been some little trouble with the kidneys.
After this the arm did well. With regard to inunctions, I
think vaselin is one of the best remedies for this purpose, and
I am of the opinion that it prevents the spread of the disease
by preventing the dissemination of the desquamated epithelium.
If carbolic acid is simply stirred into the vaselin to make a
10 per cent, ointment, it will be found that the mixture is
very unevenly made, and this may cause serious trouble.

Dr. Charles G. Kerley, New York—I support the reader of
the paper in everything he has said. I would like to keep my
scarlet fever patients in lied at least four weeks. I am also
in favor of cold applications when the fever needs attention.
Mothers must be taught that there is no danger in such ap-plications in any of the exanthema. The idea that the dis-
ease will '-strike in" is an old and exploded fallacy. I do not
approve of a fountain syringe for nasal irrigation, preferring
to use instillations by means of a teaspoon, or some similar

.method. I am not particularly fond of carbolic acid in oily
mixtures for the skin dressing.-, being rallier afraid of absorp-
tion. I much prefer some simple inunction, such as vaselin,
and think it answers every purpose.

According to my observation, very few cases of scarlet fever
die from scarlatina poisoning, but usually through some of
the complications. The parts which must be watched par-ticularly are the ears, the heart, kidneys and the lungs. I
have seen a few cases of endocarditis develop in connection
with scarlet fever. It is very necessary to examine the urine
at least every other day.

I am glad attention was called to the fact that there may
be a suppurative otitis entirely unassociated with pain. I have
been called in consultation not a few times because there was
a high temperature which could not be accounted for. On
looking into the ear the cause of the fever was found in an
otitis which had not made itself known by the presence of
pain.

Dit. II. 1¡. Sin lii.v. Detroit—There is one phase of the treat-
ment of scarlet fever to which I desire to refer, i. e., the ad-
ministration of antistreptocoecus serum. I have had but two
malignant eases during the past year, which have given me
an opportunity to use this serum, and, unfortunately, in both
instances tin- serum was not administered until late in the dis-
ease. There was a fatal result in both eases. I should like
to hear further reports of the results from this treatment. It
seems to me that the key to the whole situation is to be found
in the throat: the complications of otitis media, endocarditis
and kidney trouble are simply due to absorption from the
pathologic state of the nasopharynx. This emphasizes the
importance of thorough irrigation of the nose and throat in
the various stages of this disease.

Dr. E. T. Shelly, Atehison, Kas.—I wish to inquire with
regard to the use of diphtheritic antitoxin in scarlet fever. I
think Dr Boll has recommended that children in institutions
suffering from any of the exanthemata and having suspicious
throats should be given diphtheria antitoxin.

Dr. John M. Dodson, Chicago—With regard to the use of
antistreptocoecus serum. I should like to say that Dr. Class
of Chicago, whom I know to be au earnest and enthusiastic
worker, believed a few years ago that there had been discov-
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ered in a certain diplococcus the specific cause of scarlet
fever. He was at that time connected with the health depart-
ment of Chicago. At the meeting last year rather positive
statements were made with reference to this organism as the
causal factor, and it was pronounced to be unquestionably the
cause of scarlet fever. I feel very sure that that statement
was made on insufficient grounds. In the laboratories of Lush
Medical College a very thorough study of the organisms found
in the throat and blood of scarlet fever patients has been made
during the past year, and it has been determined that the or-

ganism I have already referred to is not a specific organism,
and can not be identified as a definite micro-organism to ac-

cord with the statements made by Dr. Class. At one time it
was thought that garden earth was a very necessary culture
medium, but it was soon discovered that the organism would
grow on a great many media, and that the organism itself
was not uniform in its morphologic or cultural characteristics.
I may add that streptococci are not always present in scarlet
fever, although they are present in the majority of severe

cases, and many of the phenomena of scarlet fever are trace-
able to streptococcus secondary infection. I think it is likely
that some other organism not yet discovered, possibly a pro-
tozoön, is the cause of scarlet fever. Herein lies the difficulty
of using the antistreptocoecus serum. Another difficulty is
that there is a large number of varieties of streptococci, and
each variety requires a serum produced by that particular
variety to successfully antagonize it. This seems to be an in-
superable obstacle in practice. When streptococcus infection
arises we are compelled to use whatever antistreptocoecus
serum is available, and it is more than probable that it will
be from an entirely different variety of streptococcus, and be,
consequently, wholly ineffective. The practice in Chicago
seems to be to determine, if possible, the nature of the mem-

branous angina before resorting to the use of diphtheria anti-
toxin. In the majority of cases the sore throat of scarlet fever
is not due to the diphtheria bacillus, although this organism is
sometimes present.

Dr. A. G. Person, Snyder, Texas—I have had one case re-

cently which seems to me to clearly sustain the recommenda-
tion of the essayist in favor of a milk or liquid diet. The first
case in the epidemic occurred in a girl of 15. 1 recommended
that she be kept in bed on a milk diet. She recovered rapidly,
and as her appetite improved she insisted on a mixed diet.
Her father wrote me, while in New Orleans attending the Poly-
clinic, that she had a relapse and a very severe kidney com-

plication. Six other children have all passed safely through
the disease, as they could be more easily controlled.

Db. Orville A. Kennedy, Louisville, Ivy.—I desire to em-

phasize the importance of watching all through the course of
the disease for complications and of guarding against the
spread of the disease. To prevent ear and throat complications
keep the nasopharynx thoroughly cleansed. To prevent kidney
complications, a liquid diet is most important. To prevent the
spread of the disease inunctions are very useful. For this
purpose I use, and find it very effective, net only to prevent the
spread of the scales, but to allay the itching, a solution of
thymol and eucalyptol in olive oil. The patient should be
thoroughly anointed with this two or three times a day.

Dr. H. M. McClanahan, Omaha—In the case of scarlatinal
nephritis, occurring about the third or fourth week, I ques-
tion the wisdom of giving any diuretic at that time, as I con-

sider it better to give the kidneys physiologic rest by stimulat-
ing the activity of the skin and bowels. As to the use of cool
baths, it does seem to me that when we are convinced of the
efficacy and virtue of a treatment it is our duty to educate
the public as to its importance. A number of years ago I en-
countered a prejudice against baths and declined to treat cer-
tain cases because the parents would not allow me to exercise
my own sincere judgment. With regard to inunctions in
private practice, I would say that I make use of a mixture
made by taking four tablespoonfuls of lard, placing this
quantity in a cup and heating it in hot water for half an

hour, and then adding a cake of white wax and a teaspoonful
of the oil of eucalyptus. This makes an elegant and thor-
oughly sterile preparation. In my practice it is extremely rare

to have a pulmonary complication in case of scarlet fever, and
I presume it is more common along the coast. I am glad the
fact has been emphasized that an otitis not infrequently de-
velops in scarlet fever without any pain. I think it is the
duty of the physician in this disease to examine the ears with
a mirror at intervals of two or three days. I do not feel that
I can speak with authority on the use of antistreptocoecus
serum. I have used it on the theory that the complications of
scarlet fever are generally due to some variety of streptococcus,
and this view has been borne out by the excellent article re-

cently published by Hektoen. I have always understood that
the membranous sore throat of scarlet fever is not, as a ru'e,

.due to the Kelbs-Loeffler bacillus, and hence it does not seem
to me wise to give the antidiphtheritic serum in those cases.

Again, I have never yet seen a case of laryngeal stenosis com-

plicating the membranous sore throat of scarlet fever.

TETANUS PROPHYLAXIS AND SUSPECTED
WOUNDS.

JOSEPH McFARLAND, M.D.
PHILADELPHIA.

In 1899, in association with E. M. Ranck, I published
a paper in the Journal of Comparative Medicine and
Veterinary Archives entitled "Tetanus Toxin and Anti-
toxin." In addition to general facts regarding tetanus,
the tetanus bacillus and the toxin and antitoxin, there
were recorded some practical experiences with the anti-
toxin as a prophylactic, which, probably because of the
nature of the rest of the paper, escaped the attention
they deserved.

The observations to which I again call attention were
made in one of the large antitoxin factories of this coun-

try on a number of horses somewhat exceeding 800, and
continuing over a period of nearly four years. These
800 horses were used for immunization experiments in
manufacturing different therapeutic serums, and were
constantly being injected and bled at frequent intervals,
and occasionally suffered from local lesions consequent
upon the irritative action of the injected toxins.

At the time the laboratory and stables were in an old
building, which, though it was kept very clean and
occasionally disinfected, seemed to be badly infected with
tetanus. Our first attempts at stamping out the disease
were by thoroughly cleansing and disinfecting the sta-
bles, and washing the horses with disinfecting solutions,
as wrell as by exercising every precaution to prevent the
dissemination of dust:

In spite of these precautions, the death rate from
tetanus sometimes rose so high as to make us seriously
consider abandoning the quarters, or temporarily sus-

pending business. The highest death rate was in 1898,
when it reached 10 per cent., and it was not until we had
had this experience that I instituted the regular and
systematic immunization with antitetanic serum, as a
means of preventing the disease, and every horse was
immunized every three months. The periodical treat-
ment consisted of an injection of from 10 to 25 c.c. of
a low grade of antitetanic serum, the injection being
repeated in about ten days. The effect was immediate
and striking, and taking the result by years, we find the
following: 1897, no precautions taken to prevent teta-
nus, death rate 8 per cent. ; 1898, no precautions taken
until late in the year, and then antitetanic serum used
unsystematically and in insufficient doses, death rate 10
per cent. ; 1899, systematic immunization of every horse,
carried out as described, death rate from tetanus, 1 per
cent. ; 1900, systematic immunization of every horse con-
tinued, death rate less than 1 per cent.

These observations show the thoroughly reliable result-
to be obtained by the proper and systematic employment
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